Topoisomerase II cleavage activity within the human D11Z1 and DXZ1 alpha-satellite arrays.
Topoisomerase II (Topo II) is a major component of mitotic chromosomes and its unique decatenating activity has been implicated in many aspects of chromosome dynamics including DNA replication, transcription, recombination, chromosome condensation and segregation. Of these, chromosome segregation is the most seriously affected by loss of Topo II, most probably because of residual catenations between sister chromatids. At metaphase, vertebrate chromatids are attached principally through their centromeric regions. Intriguingly, evidence has recently been presented for Topo II cleavage activity within the centromeric alpha-satellite DNA arrays of the human X and Y chromosomes. In this report we extend these observations by mapping distinct sites of Topo II cleavage activity within the alpha-satellite array of human chromosome 11. A single major site of cleavage has been assigned within the centromeric DNA of each of three independently derived, and active, 11 centromeres. Unlike the X and Y centromeres, where cleavage sites mapped close to (within 150 kb of) the short arm edge of the arrays, on chromosome 11, the cleavage sites lie many hundreds of kilobases into each alpha-satellite array. We also demonstrate that catalytically active Topo II is concentrated within the centromere domain through an extended period of G2 and M, with levels declining in G1 and S.